Comparison of the effects of increased potassium and of adenosine on hippocampal neurons from normal and genetically epileptic tg/tg mice.
Tottering mice are an experimental model of genetically determined generalized epilepsy of the absence type. We investigated possible mechanisms underlying epileptogenic hyperexcitability in these mice by studying input/output (I/O) curves of the extracellular response of CA1 neurons to stratum radiatum stimulation in hippocampal slices maintained in vitro. Increases in extracellular potassium are considered to contribute to epileptogenesis, whereas adenosine has been proposed to be an endogenous antiepileptic agent. Moderate elevations (+2 mM) of extracellular K+ concentrations induced a significantly smaller increase of this response (leftward shift of the input/output curves) in slices from epileptic mice as compared with controls. Perfusion of slices with adenosine 10 microM decreased excitability in both groups of slices, especially with regard to response threshold. Adenosine more effectively decreased the responses elicited by low-intensity stimulation than those elicited by high intensity. No significant difference between the groups of slices was observed. On the basis of the present data, it is unlikely that the previously observed hyperexcitability of hippocampal neurons of tottering mice results from a genetically altered sensitivity to moderate increases in [K+]o or to adenosine.